Abstract
Introduction
Opportunities to connect and share with others can be made possible through online learning spaces such as social networking sites (SNS) that harness the affordances of Web 2.0 tools [1] [2] [3] . While there has been a rapid rise in the public use of social media and social networking tools such as Facebook, Twitter and Instagram, studies do not reveal enthusiasm by teachers to use these tools with colleagues. Research on higher education institutions reveals new trends in use among faculty and students but there has not been a comparative drive to explore their use in secondary education. Online spaces allow for an inexpensive and scalable option for teacher networking [4] with added advantages of flexibility of time and space. Secondary teachers face a growing number of challenges in practice and sharing of best practices and frequent networking can enable teachers to grow professionally. Social networking sites such as Ning, elgg, Mahara and Spruz offer users a greater degree of privacy and customization to popular social networking sites and are potentially useful for educative purposes.
Challenges to Teacher Networking
The literature reveals a persistent problem of teachers' classrooms being off-limits to their colleagues and this disadvantages them from learning from one another [5] [6] which denies them the opportunity to work collaboratively either through observation or research or team-teaching. This often leads to teacher isolation and a further reluctance to learn new pedagogies and approaches. Therein lies an opportunity to explore alternative ways of engaging teachers in learning with and from colleagues as they practice and to gain support from mentors and administrative and supervisory personnel. New directions in teacher learning have been suggested to meet some of the challenges that teachers currently face in professional development. A vision for professional learning initiatives that are "democratic, participatory, and inexpensive" have been proposed by Lieberman and Mace [6] which should fit in with teachers' busy schedules and provide for real-time, ongoing, workembedded support [7] . Current research on teachers' professional learning, including online environments, suggests that evaluations of outcomes be framed around "core features," including "content focus, active learning, coherence, duration, and collective participation" [8] .
Online Social Networking Sites
Social networks and social networking sites are both found in the literature and often used interchangeably with social media. While online social network sites were initially developed to develop and sustain relationships among friends and colleagues for support, they have evolved to allow strangers to interact and establish their presence online. Facebook and LinkedIn, for example, were designed to help people expand their network of friends and can be described as Social Networking sites [3] as opposed to other types of networks which serve to maintain personal relationships. In these sites, users set up a profile, communicate with others on their network and share personal information about their likes, activities and history. In addition to setting up a user profile, other significant features of social networking sites that are significant, are that they provide multiple services and facilities to users through Web 2.0 tools that afford users enabled communication and collaboration. It is significant to note that these services are free [3] and require little effort.
Further research on Social networking sites reveals a useful definition by Gunawardena, Hermans, Sanchez, Richmond, Bohley and Tuttle which says that "Online spaces that can be customized to a large extent by their users, providing space for personal profiles which users complete in order to make connections with others" [9] . Social networking sites fall under the broader set of tools called Web 2.0 that has caused a shift in the ways that people today interact with each other, exchange information and share knowledge. The term 'social media' is often used to describe technologies and applications that allow social interactions among people.
Online Participation
Participation in online learning spaces has been receiving attention recently by researchers in an effort to comprehend what online participation really is. Online participation has been measured by the frequency of visits to the space [10] and time spent online [11] . Hrastinski draws on the work of Wenger and others and found that while participation was generally conceptualized as 'writing', there were graded levels of participation. Hrastinski puts forward a definition of online learner participation in e-learning as "a process of learning by taking part and maintaining relations with others…" [12] . The author acknowledges that participation is defined in the context of formal online courses and not informal learning environments.
Roles of Participation and Practice
The literature pays attention to the roles or stances that participants take in online environments and how they differ. Lave and Wenger describe participation in terms of community as the 'way individuals understand, take part in and subscribe to the social norms, behaviours and values of the communities in which they participate' [13] . They may also choose not to participate (or belong to) a particular community and remain 'outsiders' or on the 'periphery'. Categories of participation are usually described in two ways, 'lurkers' and 'posters' [14] . The term 'lurkers' are used to describe silent online users and Tan cites other terms with similar notions such as 'browsers', 'read-only participants', 'non-public participants' and 'vicarious learner' [15] . The term 'posters' refers to those who "post" or "put up a message to online publics (forums, email discussion lists, etc.), which usually implies that the message is sent indiscriminately to multiple users" [15] . Research further suggests that participants play different roles over the period of the learning activity [16] and that providing opportunities for every member of the community to become a full or peripheral member is important for successful participation in that community, such as having lower entry barriers [17] . As such participation is linked to learning.
Preece and Schneiderman's Reader to Leader Model for Social Participation allows for four major roles-Reader, Contributor, Collaborator and Leader [18] . These authors suggest that while many people participate in online activities by reading, only a fraction will actually contribute by writing in textbased narratives or uploading other digital media forms or including links to other sites or pages. Other authors have used the terms content consumers and producers to describe readers and writers on social networking spaces [1] [19] . Further, some contributors/ writers may become collaborators in a particular activity or group while an even smaller number may emerge as leaders who can mentor novices or maintain the environment. Teacher leadership has been emerging in importance in successful learning environments and a number of characteristics including mentoring, coaching and modeling (encouraging professional growth) have been noted.
Participation can therefore be realized through the kinds of roles members of the community adopt in support of intellectual, social and emotional development over time. In a social networking environment, Preece and Schneiderman's model for social participation seems to be the most appropriate as levels of participation can be modeled through the various roles played by participants.
Teacher participation in Online Social Networking Sites
Thus far, research conducted on teachers' use of SNS and social media has shown some diversity in focus and newer studies such as that of Chen and Bryer have focused on exploring faculty in higher education's use of social media for informal learning [20] . Some studies have even focused on comparing students' and faculty use of social media [21] [22] [23] and generally reveal non-surprising results that faculty use is significantly less than that of students. A number of barriers to teacher technology change has been noted by researchers [24] and these barriers can be categorized as first-order and second-order to refer to the degree of influence of the environment. There has been some growth in the presence of online teacher professional networks such as Global Educators for All and Teachers' Network and spaces such as Twitter, a microblogging social networking site, and LinkedIn, which allows for teacher-specific groups.
Existing literature reveals that there are a number of barriers to teachers adopting new learning environments and methods and a number of constraints related to time, curriculum and administrative demands have been suggested. Hew and Brush found five major reasons for K-12 teachers' participation in selfgenerated online communities, which are sharing emotions, combatting teacher isolation, experiencing a sense of camaraderie, exploring ideas and utilizing the advantages of online environments [25] .
This paper focuses on how secondary school teachers in Trinidad and Tobago chose to participate in a specially created SNS and reasons for the levels of participation seen.
Method
The SNS, TrinbagoTeachersUsingTechnology, was created on a platform called spruz.com and allowed for a number of synchronous and asynchronous Web 2.0 tools such as blogs, wikis, discussion forums, mediasharing, online chats to be embedded. Teachers were invited to participate voluntarily and participants were drawn from those who had expressed an interest in using technology in their classrooms and in exploring emerging technologies. Participants came from all seven geographic districts in Trinidad and there was a fair spread across all curricular areas. A range of ages and teaching experience was also realized.
In this study, data was captured automatically on the website itself as digital talk and digitally created texts. The website is a repository of data reflecting conversations and connections among participants. Artifacts on the website included 'naturally occurring' talk created by participation in activities such as blogs, wikis and forums. Visual images uploaded by participants such as videos, photos and hyperlinks are included. Some of these images were of the participants themselves or of their students while others were not. Moreover, a history of participation was automatically created through postings that provided data on the name of the poster, date posted and the selected Web 2.0 tool. User created profiles, login history, e-mails, participation in online courses as well as opinions on polls were also generated on the site.
Google Analytics tool (www.googleanalytics.com) was used to analyze data on the website. According to the Google website, Google Analytics works by the inclusion of a block of JavaScript code on pages in the website. When visitors to the website view a page, this JavaScript code references a JavaScript file which then executes the tracking operation for Analytics. The tracking operation retrieves data about the page request through various means and sends this information to the Analytics server via a list of parameters attached to a single-pixel image request. This method of crawling the website allowed me to view participation on the site as a whole over time. While the host platform, spruz.com also does this, the range of tools and reports available was not as wide as that of Google.
A focused group of participants were purposefully selected at the end of the study to further interrogate reasons for levels of participation seen. Six participants were interviewed face to face and a number of barriers to participation were suggested.
Results
According to Google Analytics, 156 different people visited the site over a four-month period. The majority, 93.6%, came from Trinidad and Tobago and most visitors were repeat visitors (77%). Registered users were allowed to post comments and access pages with different tools and activities, while unregistered users could view selected web pages only. Participation varied by choice of Web 2.0 tool, time of the day and location. Participants on the site greatly preferred to view activities facilitated through certain Web 2.0 tools and only a small percentage of them chose to post comments (7%). An even smaller percentage of teachers collaborated with myself and other teachers and one person emerged as a leader on the site, through consistent participation and increasingly active role in adding new members. Based on levels of participation on the SNS, a number of different roles of participation have been suggested. These roles are window-shopper, content consumer, content producer, collaborator and leader.
Discussion
The roles of participation that teachers adopted on this educational SNS have been influenced by Preece and Schneiderman's Reader to Leader framework [18] . Further characterizations by Davies and Merchant have helped to explore roles in terms of site content [1] .
I suggest the use of the term window-shoppers to describe visitors to the site who did not register. I believe this term is appropriate as it describes persons who visit the site, spent approximately 12 minutes on the site and viewed about 8 webpages in that time but did not actually enter the site or request registration. I suggest this term instead of the term 'lurkers', which is commonly found in the literature to describe those on the periphery of a community. I prefer to use the term content consumer to describe those who are registered on the site but participated on the site by reading. They did not do much more than set up a user profile. I distinguish content producers as those who contributed to the site in writing text, but also used videos, photos hyperlinks, emoticons (in chats) or responded to online polls. Content producers were well evidenced as participants who added content to the site over time and through a number of Web 2.0 tools. Content producers seemed to be satisfied with the site and found it
In order to present a conceptualization of the way participants enacted different roles on the site, I designed the following diagram using a basic Venn diagram tool (see Figure 1 ). This diagram shows the relative interrelationships among the five roles played by participants based on the occurrences of these roles on the site. I used a set of concentric circles to show the connections among these roles and adapted circles to form ellipses to show the lack of perfection in these relationships. The relative ratios of these circles/ellipses are deliberate to reflect the differences in occurrences of these roles. I have placed windowshoppers on the periphery of the circle of participants as it represents an undetermined number of site visitors, which are on the outside looking in but cannot be classified as participants as they did not register on the site and chose not to place a boundary on it as this role represents an undeterminable number of possible Internet visitors. 
Reasons for differences in participation
In this section, a number of barriers to participation are suggested. It has been noted that the majority of teachers chose to be window-shoppers or content consumers. These barriers include that of time constraints, culture, personal/social, motivational /psychological, mental and technological.
Time Barriers
In examining reasons for differences in levels of participation on the site, teachers all seemed to indicate that a lack of time/work priorities contributed the most to lower levels of participation. This barrier seems to be supported in the literature [26] . Time is an important factor in understanding site participation on several fronts. Flexibility in time and access to site activities brought control of participation to participants [27] and teachers did exercise this flexibility by accessing the site at all different times of day and night, day of the week and month of the year. In addition, this flexibility allowed teachers to participate in site activities from their homes and other spaces. All online chats, for example, took place at night. On the other hand, time has been identified as a factor affecting teachers' involvement in professional development opportunities [7] [28] [29] . It seems that a lack of time to engage in social networking activities [30] has affected teachers' levels of participation.
Time is a complex issue in teachers' self-directed learning, as it appears that when teachers do have the time to participate, as in the July-August vacation, their levels of participation decreased rather than increased. This indicates that there are other barriers to participation such as personal/social, motivational/psychological, mental, cultural and technological [31] [26] . I will illustrate that these barriers did exist for different participants by citing reasons given by participants.
Cultural Barriers
Barriers related to cultural behavior have been identified as significant in the way knowledge was shared with others. Trinidad teachers have had a history of a top-down approach to professional development. They have not had opportunities to participate in professional development as and when they wish and were usually selected for training instead of opting for it. While teachers have expressed a desire to engage in more democratic forms of professional learning activities, they seemed hesitant to maximize the benefits of this opportunity.
In terms of school culture, teachers in Trinidad and Tobago get two (2) months of paid vacation in a system where teacher professional development is encouraged but not supported, either through fiscal incentives, licensure or mobility. As such, the common view is that teachers are on holidays from school and hence schoolrelated activity.
Teachers explain that "this is my time" (Participant A), and this may explain decline in participation during the July-August period of the study. Only two participants (B and C) were active during this period, and this signals differences in teacher professional identity and motivation. My findings did not indicate that teachers made any significant shifts in cultural norms and conventions though the affordances of Web 2.0 tools while collaborating on this SNS, even though this finding was presented in a study on SNS using a Community of Practice perspective [9] .
Trinbagonians are also acculturized to looking in at others without actually getting involved themselves. This is locally called 'macoing' or 'minding odder people bizness'. I show an example of a comment that identifies this aspect of our culture. The use of the term 'lurk' is familiar to participant D and he sought to explain how he thought most persons on the site participated. The idea of digital 'macoing' seems to accurately describe how and why participants acted in the role as readers. The term 'maco' is a Trinidad and Tobago word which usually refers to someone who 'minds other peoples business' by spying on the person [32] . The term also refers to 'gossip'. As such 'macoing' is the act of spying or looking at others while they go about their daily lives. While the official language of Trinidad and Tobago is Standard English, the spoken and sometimes written word often incorporates Trinidadian lingo. The use of dialect in this example shows the ease that participants felt in expressing themselves with local language and feeling understood. This supports the need for a website that is localized to Trinidad and Tobago where participants can feel comfortable to use everyday language.
Personal/Social Barriers
Participants also identified personal/social barriers to participation. Participants A, B and S gave the following reasons for their levels of participation.
A: "It is difficult for me to participate in a strange setting because of my personality. I think that I am an introvert. I also believe that because we were mainly exposed to a teacher centered approach of learning as students, it may be difficult for us to actively participate even now as adults because we are not accustomed to this "new" approach."
B: "It is easy to sit back and watch & listen to conversation, learning the entire time. Sometimes I (am) unsure of the value of my contribution.
Sometimes the conversation seems to be between you and participant Y and I don't want to butt in."
S: " I have found lack of opportunity to participate"
Reasons for difficulties in participation resulted from resistance to change or due to teacher personality differences. Ottenbreit-Leftwich, Glazewski, Newby and Ertmer suggest that 'teacher beliefs are defined broadly as "tacit, often unconsciously held assumptions about students, classrooms, and the academic material to be taught" and that beliefs have more influence on teacher practice than teacher knowledge [33] . Bai and Ertmer found those teachers' beliefs about teaching and learning might play an important role in the ways in which technology gets used in classrooms [34] . It is important to look at some of these barriers more closely in order to design opportunities for teachers to become effective in the classroom. For teachers to move from their current attitudes to using Web technologies, they need to shift to a more constructivist perspective to teaching, which is claimed as more appropriate for effective technology use [35] . 1 Motivational/ Psychological barriers Low levels of interest were identified as a factor in levels of participation. The following comment by Participant I seemed to reflect this position.
I: "Low participation in these sessions may also be attributed to a lack of motivation amongst participants"
Maslow's hierarchy of needs is helpful in understanding that participation in online communities is affected by the actor's beliefs and interests [36] . The site TrinbagoTeachersUsingTechnology was created to promote interactions among teachers with special interest in using technology in their classrooms and teachers who volunteered to register on the site indicated that they wanted to 'find colleagues of similar interests'. Yet, when the majority of teachers did not seize given the opportunity to connect with these colleagues,
Mental Barriers
Participants' comments also indicated that individual differences were significant to online participation. These two comments have indicated differences in how new information is processed and that time was needed to internalize it. These comments may point to communication styles as well differences in cognition.
A: "If the information being shared is new to me, I
will not feel comfortable to respond. I need time to think about it".
Y: "I think everyone needs their own time to process information. While it may seem that people are 'lurking', they may be simply turning the material over in their minds until they feel that they want to contribute their thoughts. Same as with many discussions face-to-face. Everyone is different. While you think that these people may somehow be hitch-hiking without contributing, there is no telling what they will provide in their own time later".
Based upon studies on online intercultural communication, Reeder, Macfadyen, Roche, and Chase suggested communicative style (predisposition to participate), participant structure (appropriateness of context) and genre (acceptability of) are conditions for online communication [37] . Critics of social learning theory indicate that the theory does not take into 1 Participants'' names have been changed to a single letter for anonymity. account individual differences in a social learning environment and there is evidence that even in a socially mediated environment, individuals can learn differently [38] .
Technological Barriers
Another factor indicated by participants was difficulty in using the Web tools on the site. Technological ineptitude [31] [39] and technology barriers [26] have been found in the literature. There have been several instances where the technology itself seemed to have negatively affected teachers' participation. Two examples have been selected to illustrate difficulty with using the technology on the site.
The first example highlights contents of an email with an unregistered participant, after receiving an email invitation from me to join the site. In this email, the invited teacher indicated that the site was blocked and was unable to register. This prevented her from registering at all even though she had accepted an invitation to participate. This may explain as well why other invited teachers may not have been registered as site participants.
In the next example, the contents of a Google chat with participant X are shown to indicate the difficulties she had with Internet access to continue the chat.
9:09 pm me: hang on. Am trying to call you on Google talk 9:10 pm me: are u using a laptop or phone? misX: using a netbook never used Google talk before 9:11 pm me: can u try calling me please? 9:12 pm misX: what do I have to do me: do u see a call button on your google talk by my name? 9:14 pm me: anything yet? misX: I am seeing a telephone symbol and a video symbol 9:15 pm me: k telephone please 9:17 pm misX: installing the google video and chat but taking a long while 9:18 pm me: do u know your internet speed? 9:19 pm misX:it seems I don't have good connection after 8 pm 9:21 pm me:ok go onto the site techtalk.spruz and go to the chatroom and we will see how it goes...
While the chat took some time, most of it was related to technical issues. The chat with her in the chatroom of the techtalk.spruz.com site didn't seem to work either and attempts to work collaboratively failed due in part to poor connectivity This example shows that even for registered participants, Internet connectivity and navigating the tools on the site were barriers to maximizing participation on the site, even when the participant was willing. Recent media reports indicate that local Internet usage in Trinidad and Tobago is above 50% but the last official Digital Divide report indicates just 17% for Internet penetration [40] . Internet access and confidence in using technology tools [41] are significant in teachers' participation.
Implications and Conclusion
These findings show that the SNS TrinbagoTeachersUsingTechnology allowed teachers in Trinidad and Tobago to participate in in different ways using a variety of asynchronous and synchronous Web 2.0 tools. The combination of these tools afforded site participants opportunities to connect, share and learn from each other, minimally or otherwise. Participation took place across time and space [42] school and curricula area and teachers interacted with those who were previously unknown and distant [43] . Findings indicated that this SNS allowed for social, participatory processes, which were democratic [44] [6] as participants exercised control of their experiences on the SNS and selected activities of their choice in which to participate.
Findings on the site indicated that most teachers participated on the site minimally. I have suggested that teachers adopted five different scaled roles, which are window-shopper, content consumer and producer, collaborator and leader. One teacher participant emerged as a leader on the site, having performed mentoring, and networking roles among others. Teacher leadership has been growing in importance in successful learning environments and this study showcased how leadership was demonstrated on this SNS.
Several barriers to participation have been proposed which are supported in the literature. Several of the barriers to participation echo that of barriers to teacher technology change as described by Bai and Ertmer and Lim and Khine [24] [34] . These barriers have been found to be time, personal/social, motivational/ psychological, mental, cultural and technological. I have used these barriers to account for differences in participation levels on the site and the eventual roles played by participants, which I identified as windowshopper, content consumer and producer, collaborator and leader. Ardichvili suggest that some of these barriers can be overcome through development of trust in the environment, a supportive learning culture and the affordances of Web 2.0 tools [31] . These findings allow me to problematize the power of Web 2.0 tools as 'social and participatory ' [44] , if participants do not feel that their contributions matter or that it is important to contribute to the shared space.
These findings also seem to be consistent with that of Preece and Schneiderman's findings who suggest that while many people participate in online activities by reading, only a fraction will actually contribute by writing in text-based narratives or uploading other digital media forms or including links to other sites or pages [18] . The data has indicated that while participants had the option to contribute content to the site, they generally preferred to simply view existing contents. In online spaces that facilitate knowledgesharing, participation can be categorized as either reading or content consumption and writing or content production [1] [19] or even both, which can be encapsulated as content prodsumership. These twin actions represent the more cognitive dimensions of participation, which Selwyn describes together with the social dimension, are directed at learning [27] . Results from this study can offer guidance and direction on how to best utilize educational SNSs to meet the needs of teachers as they engage in daily practice.
There are approximately 17000 teachers in Trinidad and Tobago alone and this localized SNS was focused on providing networking among these teachers. The local design and focus of the website was purposeful in creating a familiar environment for teachers, even though Web 2.0 tools may have been new and it was hoped that teachers would respond more enthusiastically to participation. However, results of participation seem to support views of National and Caribbean Technology Business observers who lament about Trinidad and Tobago's (and Jamaica's) declining status in innovation. SiliconCaribe commented "We (Trinbagonians, Jamaicans etc.) seem to be content to be consumers of technology and not creators of technology and the wealth that comes with that" [45] . Findings from this study help to provide a preliminary platform for research on relationships between consumership and production and explore strategies to encourage teachers to become more active contributors and content-creators.
